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1 — > (57) Abstract: A switching power source device includes current comparison means (27) for outputting a current detection signal 
^£ V CP of a low level (L) when a detection voltage V OCP of current detection means (9) does not reach a reference voltage V DT and 
< ^ > outputting a current detection signal V C p of a high level (H) when the detection voltage Vqcp exceeds the reference voltage Vot, edge 
fs| detection means (28a) for detecting an edge of the drive signal V a when an MOS-FET (3) is turned off, and load judgment means 

0(28b) for acquiring the current detection signal (V CP ) from the current comparison means (27) when the edge detection means (28a) 
detects the edge of the drive signal V G and generating an output signal (V LD ). When the output signal V L d 
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of the load judgment means (28b) is at the low voltage level (L), it is judged that the load is in a light state and when the output signal 
Vijj is at the high voltage level (H), it is judged that the load is greater than the light state. With the aforementioned configuration, 
it is possible to accurately and surely detect the load state of the secondary side of the switching power source device at the primary 
side and improve conversion efficiency. 



(57) g«S>: **WlrJ:SX-f f?>?*Sggli. S£&a*®(9)ro&tt«ffiVocpA<S**ffV OT l=&Lfcl.^ 

ff(H)U'< < iu©m3se!ttie-*§-v CP $tBaf ssssit&^e^t, mos-feto©*— >*y&f<r>mmis^Vc<D 

x v *>2&m? £x y i?«ffl#S(28a)i: » x y i?8ia#J£(28a)*<ffiHHHf V 0 ©x v i?£8Hi Ltzt £ l=S3Slt& 

*«(27)^&s35&tiiii#(Vcp)£flxy aA/-em*e#(v LD )$»±-r*^fl^^a(28b)i: $*u nmn^st 
(28b)<»ai*e^v LD iteL^mff(L)U'<iK0i:^ic6^^tt®^«B.Ls ^(am^is^^tvsi^ms^w^^ 
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^ommmfcmiL. utam*fkffimz 3 0 ~ 7 0 mzi, M^n^miz 200- 
5 y^>tfmwimmT-h. m^Mnm^m^ 1 0 %^r\z^rf-r 

m*>. mMffimz&\,*T\*^y^>?m&uK<vntim&*m'pTz>r£tb, x 

^<z>»^M2r^mx«$0HT§^-i' ^ d i3 > tfn.-^ (108) -v-f^nny 
Wm^- H m \z v-f ? a n > tf 3. - ^ (1 08) \z £ D X -f y ^ > ^mStOSSl 
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mWLfk&tiffl-t*. i2 6fli5^T, (101) &h (106)0 l^tHtitlS 

tfnt^it^sx^^^i?, (io2)«^-r y5 t # : P(ioi)**> • t7t 
s^-r ^^*™»iaii, (io3)«x-r^^^aoi)©^>i^^§$ij^bT2^ 

#Jffi;*J«JE££j££ii:5 liMJX-T y^rjPKIfrfWWIIlB* (104)«h^>X(10 
6) CD 2 3fc#*fc8H*3 tlfc 2 #C*!lSE«E¥»[a(5, (105) h 7 >X (106) CO 1 ^fcij 

»8&#*k:««$tifc i ^fflSEi«5F»iHia, (106) }* i xmt 2 frm&mmvB. 
osi^ickoTi 5*cffiA**ffi*Bfa© 2<*:«iai*«ffifc3g«i-r« h ^>x, 

(107) B 2 HISS (104) £ 0 irj#£*l£ 2 ^«"JtH^«JBE^^T^^ 

«t&»*»«38«j&*T?**fc«>, ftffaifiS (PHSf) ^/-M/t-yt 

i ^fiifc^"r*^xtt±iH©«fc 5^2 ^ndicKW enfcT'f * d n > tr^-^ 

fllT? 2 ^fi!lC0^C0^5riE5itC^ai"r^^^^^. 1 MIT? 2 #:M<D&ffi<D 

>7.<Dmmmffi.&mmTz>j5m$. —mmiz\zm<mmumm& (ocp rover c 

urrent Protector) tLTttiSn*c:t^<, ««Ettitiffl©ffiKX^n >A 
^>^) Xii/'fXm^'f v^>^*^©#tt©&*fc h^>X©#» 
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m.mzmmt£nfr b ? >x (2) © 1 ^^a)®^*^ y^>ifm=^(s> h 9 
>x(2)(Di^#^(2a)xfix-r ^^>^m^(3)tc^n^«d?!(i D )^mT^« 
git^ai^^ 0) t , h 7 >x (2) © 2 xmm (2b) \zmm^nK-D\Ammtim& (v 00 
T ) £#g£-r § mtimm^fm^ (6) <t, n^m^mjE (w tm-m «k 3 k 

tHFK(8)t^«^tT^S. *H9@8&(8)fcL m^ffi#f£(9)©*fcaJM-^(V 0CP )©« 

•EECH) I/^;l/©«^m{f-^(V CP )^aj*T§mgStlt^©(27) 7-fy5 1 > 

#^n^i^i&m^(V G )©X>y^^^tB-r^X-/> ? ^ai^(28a)i:, XyJ?ftffl 
(28a) #tffift«4§- (V c ) £>X ^^^ffi b fc £ #fc«i«JtlSE^a (27) £>tttSt 
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&mmn (Vcp) o &/uT?m^m^§ (v ^^tsitw^^ (28b) t^ti, 

fc> § <i: # fcH WJ^g (28b) fr£ mts £ *l£ fl^t (V lD ) ©«j£ U^)V \Z J: 0 fetff 

cfc^^m^ < , h ^ >x (2) © 2 #Lm\zmwfz 
vtm&mm&x^ v^>?m?(v&#>frz*7iz®vwt>z>?<i $>^T?fr 

(v^m i ©«£E(u u<fro£%\zmwjm^(ye><DmMm$L$k*4&Tz^, n 
mm^wt (28b) © tattm^ (v LD ) ^ig 2 ©«je <&)wv<d£% \zmmmn © 

%Mmmk*mi!!ais^Z>5kMM'M^fk (22) &&~T%> 0 h ? >X (2) © 1 ^#^(2 
a)X«X^^^>^ ; ?(3)^mn§«^(I D )^/jN$Vig^^<Z)a:^«, H 

«^©(28b)©m^«#(v LD )^i ©«je(l) i^;i/£fr&fca£K ssiSM 
^®L(zi)\z£.K>x<v?'>tfmir wofflwt%^zttJ*znz>mMm^(yj<D& 

y ifnumm. <D%tmmm & isj±-r § z. t a*T # z » 

*mW<Dm 2 ©HJS©^^T©^iJ|i|0^ (8) H»J^i£ (28b) ©m±» 

(v tD ) ©mm o #t>3 1 ^ Kit^m^tB: o) <D^tam^ (v 0CP ) ©mm 

fcf-^ m^h,-t i ^-©^r^ifcm^it^© (27) ©«2p«je cv OT > © ix 
^^x««gs^m^(9) ©^w^-^aocp) ©mjEtf-^^srr 

ifrmizffinzx^y^yymffiajiDm^mmMTZo c©t#> mmi^ 

(31) \Z <fc D , mffifeft^m (9) ©^tfc}«^ (V 0CP ) ©«JE fcf- ^ M©^«; 

#r&j 1 1^— ©^t&i fcmssEJti^is: (27) ©»2p«ffi (v DT ) © i^;1/j^je £ n& rf» 
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n$L&m^8. 0) ©*£&«-*§- (v 0CP ) ©sjeei^;i^^m£ ©t> aflr^w© 
x-r (3) (D^mm^om o #*«5fc3efcff -5 £ 

*»9i©IIS©*J6©»lBT?©«»iai(K8)W:, X-f y ^>^^(3)©^^W 
PaWdX-f y^>^^(3)©M^^«JBE(V DS )©S/jNmJE^&^mt-S# h 
-Mfcffl^R (41) ii. ftttSUe^g: (28b) © fcU rtte-* (V lD ) 2 ©«JBE (H) 
© t 1? b fcB (41) fc «k D 4ft ffl $ n^:«?D ©*/h*JBEjSn? X -f v^tf 
*^(3)^^->^>^-&, ft#WS#«(28b)©a*flHsKV„))e«»l ©mJE(L) 
W*;V©£*fc;# h A^m^(41)t-J; D^itiStl*: 2 ®a«R©*/h*JE/£n? 
X< y^>^3&T(3)£^— >3">Si*£># hAX^y y«fi¥R(42) t&^-r 
§0 «ft^«J87?B.^<l«f*«J^gl:(28b)©m*«^(V lD )j&S|e 1 ©»JBE(D 1/^ 
;W©£^te, #hAX^:7*fti<!$P^jg(42)K:£*)X^ y?>^(3)©^±« 

mns. (v DS ) © 2 © @ ^i$©i/me^t x -< ? ^ > ^m=s- (3) >-? 
§fc«e>, x-r^^>^«^F(3)©^-7^^^®s^n, x-r y^>^*^(3)©x 

-<^?>^fe^<£T-r^o Ucds^T, X-f ^^>^^(3)©X< 

^©fta*^*-*©-*?* ttWTox'f ^^y^m^i&m-c^. jK^ftflr© 

l5HTX'f^^>^m^M©^^^|Sl-h-r§^<h^Rl^t^:>5o H 
Affif JB © t * « » X-fy?> (3) ^bfe^^h^>X(2)©X^-f/t 

v z ^*)\s*tfiti&mmMm<Do %\-2 *&mn (2b) & <e> ^m^-mm® (6) u 

TA^tC^^n^fcfe, X-T^^>^^(3)©M^^{c:e*^»^^# 
©^©•JE/WXtf^-r-S. £l©fc8e>, #hA^m^(41)«>!iS©«BEA 
;PX0 2Hie^©«/J^BE^^aib^:<i:^, 3j? h AX=^ y ^tt»#a (42) fc 

<fcox-r -/^>^*^(3)^^->^->-r^©T> x-r ^^>^m^(3)©^-^«! 

01^i©if^ X< yf>^$f(3)^t7l/fctt:h7>7(2) 
JtK^MNi 2 #c#g| (2b) a> S ftff¥*l!lBltt 
(6)S^Ltftffc«l&$n5fc», X-fy^>^m^(3)©M^ : 5 1 KfcJ!£i|i© 
mjEEA^X^^t-S. £©£:&, ^hA^m^(41)^/2:*i©*JEA;i/X©« 
$ ©*/Jn«JE^: ^Ititfctf, # h A X * y ^ffiilfP^ (42) £ £ D X < >y 5P > 
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^m^(z)^^->^>-r^><Dx% h^>x(2)©u-fe^ vmmomimo^ v 
5=- > ^a^p (3) & ^-^ * >tkm \z® v) mz. %> m^mmmm t>n§ . 

£fc, 0^©l^©^T*©#hA&ffi^g:(4l)W:, X-f75 i >^$f(3)©t 
7»if^llh7>X(2) (2c) \zm*k? 3 U >^>^«flE CVjjj) ^AVl/X 

yy&X-f^^ (3) © P^S^IMffi (V DS ) ©ft /MIJE^ £ bT^ttS-T £ o 

*5!^(Dm4©^M©^T«> «d5Eitt^^(27), Xy ^tiJ¥S(28a)S: 

^A»j^^(28b)^^^^e»n, ^©mstJfcta^g: (27, 62)«^n^n 
n& zmmmm or m . v„ t ) © u^;nr«ii»aj^« o> ©*& m« # cv^ ©hie & 
jttfcu ^ic©^wj^^(28b, 63)^e^n-^nm*^n-g>^ i ©mma) u 

^©Ji3&£tra£T£i*3o «ft«fB#fc\ x^ ^>^ilt^(3)©f^^lW^KItt 
#£n5ggi&M^(v c )©?slIJimifc#^t^©t^ 
^ &tfc-e<£T-r £ © x, iM^i^^§^^7?>^(3) ommmn (v G > 
<fc o mmz mm v -cx-r y ^ > £fM£tt®x&»*&x ft-fc 

*mm<D?& 5 ©^©^^©f&iPiEji&tt) Mftmfe^m am <Dmi>m^ 

(V^fgl ©mffi(L) WV<Dh%, K»e#(V G )©5HSJSI»l«fcD <b+^RVi« 
DiT^ifpia,)0tX<y5 1 >^(3)©t> • *:7lMe&f*lk$1i-5ra* 
3Bfi*9«Ma(71) S„ h7>X(2)Cl (2a) X&X-f >;/ rP^fH^ 

(3) «n£«$£ (i„) $ iri«n«f ttjg© <t # ra, ^^j^^s (28b) ©m^« 

^(V t0 )#3gl©mJBE(L) l/^;P<h iffl^tgft!I»#a(71)lc<fc0Ki&« 
^(V G )©^iS««i«fcD t>+#g^M$T-^P*l(t B )*fttX-f ^/^>^*^(3) 

nw©f&Bx;w ^/^>^«in^«©^»^io]_hT^^t^ , r#§o 
7'j ^y^p^^(28)x^$n, w.mnM(i)izmmt£nR^>mmm\zMwm 
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HusBainisiss (8) zmm? zmvanEE (v IK ) ^mti-r^mmm^mmm (wt* 
h ^ >x (2) <d i utimommmzWLnzmffi (i„) £#$rr © 



05(1 ^^©^2cD#us^si^^-r*^;iHii^s 

ilOU 0 9©#hA&miiis&©ra^j££^-^iei8&0 
moo* h A^miHisso : &SK(D#-^©^0 

01 2H 0 9©*hA^tBHIi^©ite<D|lii^^^^-r«^lEl!iS0 

0i2©* h i>.%im®&<D&u<Dm-%<D$L&m 
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^77 

02 0(1 0 2(D|eIKT©7^ ^^>^HSSE^IE«mtbX^ait-^«-&©^ 
0 2 1(1 0 2 0(DIeIg§© : &^<om^S.^«JBE^^-r^'f =1>^Y- h 

022(1 2&w<DW.ffiMtimBz*mmmmm^fcm^&M&<DmMo]&M& 

02 3(1 -fe>XMOS-F ET^^fflbfe^-&O^JS©^^<&^-r«^,llIi^ 



02 4(1 01 6<Dmmzy£hl±X*y7mfflm&&ttl!QUfcM&<DnffiC>m 

026H ^^-r >y^>^*^»^Tm^;iii)^0 

02 7(1 f *©7^f >yf 7f 

£TF, ^BJlC^^X-f ^^>^«2i^S©^Jfi<D^^01~0 2 5 

mi&0£0 l d^fo 01 (c^Tx<y9 1 >^ttli^«(l ifit«E«Si(i)fc, * 

(1) fc^LTEaifcSMfcSnfc h ^ >X (2) © 1 (2a) -f y 9-> 

^ftLT©MOS-FET (MOSl.«»h7>^^) (3)£, 
X (2) © 2 #«K2b) te«IK£ttfcffl:&SE»E^'f H (4) Rtf ffiTWmn >5*> 

tii:&«JEV oux £&fflf ^tBE^tiifi (ffi?j«jaE*femie]g§) (7)«h, miE&ffi^ 



0 
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S £ o CMOS-F ET(J)©t>- ^7^F B 1^$iJ^l-r§iK»j#^V G *^*T^ 

a) X«MOS-F E T (3) fc»n<5«flE I D £ttJEt l/T»Wt5t»fttH^SI; 

(«&ifctu;atttt) (9)tt«*.Tn*. ftrannfccsm, «*tfea^a:(9)©« 
;p©«M^w«-^Vcp^m*L,, *m^m^^(9)(D^m0-^v OC p(D«£E^a2p 

«JBE v DX © 1/ ;t t # e ffi t (H ) v ^ ;k& ttffittfe m m# v cp^ £B # 

-r-5«Mit$^l£ («dStfcffifl§3>/1l/-^) (27) MOS-FET(3)0t> 
n-SIKKHB-St V g ©al^T^ Oir/ ^ftf £ X y (28a) fc, 1^5? 

(28a) v G (z> A-feT^ Dxyi? ufe t # icmdSt it&^m 

(27) ^ e>«^Hiflt Vcp^Bl 0 &^ffl7J«-5t Vld^^-T ^.ft#*U^© (28 

b) <h£Wr&. 0 1lC^TX-r>y^>^*^ST?«. ft»J^^(28b)©tB 

8b)©ffi^«-^V LI y0m^*ffi(H) I/^;K?)t#f-^AW^:t)M^^li, IP^M 
titm^m (28a) RtfAflftflJS^g* (28b) 7 U y 7*7 n y :/ (28) T«U£ £ tl£<> 

a^idc-dc3 >n—9 3tmmm a a) izxti ? * mss aw v 
mnm a) t , a) l t hl^o kshks h7>x(2)®i (2 

a) Rtf MO S-F ET(3)t, h 7 >X (2) © 2 ^#i^(2b) t^^n^m^S^t 
iT-f F (4) %.T$mi)3£mn >x>1t (5) ^ 6. 0 E.om*ftffi7J«EE V OUT ££i 

T©m*«flE^miH}8& (7) mt/m&^tamm (7) a> & ©tai^v^si u 
m # mm^-mm® (6) © a m ts mm v out^bs— ^ £ & ^ «t -5 fc m o s - f 

ET(3)®t> • ^-7^BM&Wfl"r'6«IWlHlK(8) h 5 >X (2) <D 1 &#0(2 
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a) XteMO S -F E T (3) fc«n**«E I D £H«JBE£ bTfcfflT S^SIHfttti^g* 
(10) £ , h ^ > X (2) © 1 (2a) Rtf 2 (2b) fctt^T 

mn>x>i^(i2)d^^0JLo^iHii^(8)^»t-sieMmffiv IN ^m*T-5 
Mi&s^^iHii^ds) t^i^Ti/^. m^*BE^miii!^(7)<z)^mm*«. "7 

* h*y^(14)?£«^-rS!83t^(14a)R^^^(14b)^bTh7>X 

FB^tB^mjEE^fflium (7) h (D&mm^ t bTMPmss (8) s n & . 

«fH ®SS (8) te, b 9 >X (2) © 1 (2a)X«MOS-FET (3) fciftft £ * 

06) <t> «^tt}fflsmo){3«fc D^tB^nfe^*ffi©i/^;i/^^m-r^ wov 
i/7 vm&mn. is) i/^;^>7 h^nfci^aifflfifioxotmitVoc 

p©iEl/^J^IiPtili (16) ©S^JEEVrc© S -F 

e t (3) ^^-7^tc-r-5iiiv^jE(H) wovom^rv l &ttiti~?z>Mnffi.&mm 

3 >A 1^-^09) u^jv^y h£nfc«SSt&fflJimm(9)©&ffi«^v OC p© 

«je i^;i^m#mBEJ&mii]s& (7) ^ 6 <D^ffim-*§-v FB ©mjE t 
#tciis^*ffi(H) i/^;i/©M-^v 2 ^m*-r^>msiE ; E— (2 
0) t. mnmmmm^ >nv-z m^mtim^rv ^mm^- pmwmn >n 
i/-^(2o)©m^ffi-^v 2 t©^s^m-^v 3 ^m^-r^oRy-h(2i) t» mo 

S-F E T (3)^:7 UT*^-^©^n* ! 8iit 5#t/WXi^V 4 ${U*t 
3A;i^fg£§S(22)£, /i;VX^£^(22)©/^l^«^V 4 K£D"fey htttRfc . 
>5:DMOS-FET(3)©y-h«^lClS^«ffi(H)^;i'©K»fi-^V 6 *a* 
b> OR^- M21)©ifcSftlfg-*tV 3 ££D U-fey h^it^(5MOS-FET 
(3)coy-f^^'(£^*ffi(L) k^;V©^»jm-^V G ?rttJ^-r^R-Sy U 

(23) t . mmmtt (10) xfct$M£85 3 i £ raiii&& (1 3) & e, © m*ee v IN # 

Bft*JEEfc3ibfct#K:««iaK(8)***T***^(16~28)K:K»fflmi«« 
?j bfi/PMmjE V IN jWit*ffi£-?{£T b £: # Kia&flB©^*^ (1 6-2 
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v DT © £ zizm^ns. (h> usowmmmmm^v ^miiT z 

mmitm^tvx(Dnm^.mmn>^ u-? w> t , mo s-f e t (3) <d*> 

V zttftr Uy? XJjitis^ (CLK) \ZXf] $ nfc £ mgiftfcffl/B n >/t 1/-^ (27) 
(Q) £ 8 £T 5 fc ^ fc , V Dls» 5?ifl& u y irJKTJ (C 

LK)^A^$tiT^e>^tKx^^ti^^T?©p B i> iht>mnv lJ3 <Dmmi"Vi&& 

1/-^(20K OR^r- M21)> (22)Rt*R-S V U y ^ 7 O y :/(2 

D7V y7*7ayy°(2®(Dmtim^v V r£m^mm(L)\s^)i'<D£&iz/Ti)i'xm 
nv 4 <Dm£.mm&&<'?z>z\zi\zj:r) % r-s7u ^^^n^y(23)^e>Mos 

-FET(3)©y-h^t#4$tl5ffilf^V G ©t7l^l^®fttTiM 
^v G ©»jgJ9i«fc*teT£-e\ D7'J»;7"7P V ^(28) OliJAfffVu^K^ 
*jbe (H) £ * K /t;kxfiM§- v 4 ©fg£/M £0 < r § £ £ J: D . r -s 

7U ^7"7D>y7°(23)55i^MOS-FET(3)©y- h^iZH^tl^mmm^ 

tii o [/is]~5 o [Ms]itoisi«$n5o i/^->7h$nfc« 
^mffiffififE(9)©^tfi«^v OCP ©«EEk^, ip^w^;p->^ hfflffift(i7. 1 

8) ®ttfl!jft«£ Vocp© t^;W*, f9^tfjB»l«r©ttl8l?OCV]» g»ttMO 
S-FET(3)fC^n§*git \ ^MU(J)h^\Z\. 5 [V]tJ&S«t5fc«-«g[07, 

18) ©fittfi*jai:a«i"r«3:i:K:«fcDIS!^**xs. 
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0 3 (A)~(E)«, *>m&M tfMlz® frf 5l£©MO 

S -F E T (3) ©y- hJB^fcf*-^-* tl*K»fll# V G , MO S-F E T (3) © f* 1/ 

>/t * (27) ©*«E*a«# VcpRtfD 7 U y ^7D^ (28) ©Hi*«^ V LD 

©#t&^£^n^n^b*: %>©-?&&., ip^> «fttt~»nrft*raiBfc*v*T, 

S3 (A)l:^t t fc^t^Jt 0 CTMOS-FET(3)^-h«ffcft#$n§ 
K»MV G ©*JEI^;Pja*4£WtEE(L) U^Jl^&fl&umjEECH) \"VVt.tZ 0 , 
MO S-F E T <3)***->:*->TS #*tt©M««K3^MO S-F E T (3) \Z 

mmmzrnn. m3(B)\z^-r^oiz¥u-c>mmi^M.m\zmM'r^ B zn 

fc#oT> B3(C)fc*n5fcI/^->7 hJB»$t<17, 18)©^^(©«JEV 0 
cp***WaR(26)©3tJp«EEV OT ©l^^;^T*T?«Tr*3ft:«>, S3 (DXca* 
•Tck^ fc*«Mfttti;B3 WtU— ^ (27)^&AV^«JBE(H) l^^;l/©«tiK^m^V 
cp^iBASn*. ■€•©«, t xt-TW^I/v^ h^Sta(17. 18)©%Rjft©fI 

be Vocp^^jpw (26) ommmm v OT © «t r> « < & * t , 

V CP ©«flEl/^;i/^Vi«fiE(H) l^;l^£{£^«JBE(L) l/^Jl^ft^,, 
MOS-FET(3)^>tilI&5 t, 03 (B) IZtkT&O IZ H V<i >%M I 

D #^^i$£mi-r 03 (OizmT^oizu^jv^y bm^an. w 

©^^©•EEVocpdtitii^ic-igT-r^o i^;^? bmm.m.(n, w<D&m& 

(Dm&Vo^HAmM t 2 \ZXmmnm(26)<DmmmmVr> T <DU^;V&LTlZtiiZ>}i. 

m 3 (D)tc^-rj;5c«^tt5ffl=i>/ti/-^(27)©m^mit^-v CP ©«jEi/ 
^;i'^vi*ffi(L)V'^;v^?>i^vi«jE(H)i/^;nc^o#^e»n?> 0 03 (A) 

iZ^T^oiZ. MOS-FET(3)©y- h^fctf-#£n3|giM§-5f V G ©*JE 

ix^;i/*t^j t 3 icTi«vi«jE(H) UDUfrt>m>nj£CL) i/^;n:^5t, M 

os-FET(3)^>^^e>^-^^fc«jt)#^.^n§ 0 £©£#, 

ffl 3 >/t i/-^ (27) (omummm^Y cp^mmu^Mtm 3 (d) t^-r £ 5 ^jb 

i^»i3 (E)©HMtc:^Tci;5^D^U y 77 o >;/ ^(28) ©f§-^ffl;«^ 
(Q)^^ffl^$tl^«-^V LD ©«EEk^;P^{£^«JE(L) 
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*«ll : ! t (Q)^5m*$tl-5«#V IJI> ©«JBEU^;P3&«K^*EE(H) L"WfcflM*3 
(22) ^ ^0v^lS©;i;^ifv 4 ^4t5. 

MO S-F E T (3)^^7^{C^^ £ , MO S-F E T (3) g#©^iinX« 
MO S -F E T (3) (D#it^a(Cj;^5 ^ — 0 0 3 (B) \Zm~$~£. O \Z K 

u-fymffiijjjm^frizm'PTzt&iz. mz (.c)\z^T^^\zu^)v=yy v 
7, i8)©«^©«jEEv OCP ^^j 1 4 \zTmmmm(2&) <Dmmms.v lyr <Du^)i 

e>n, t 5 cti 3 (b) Ki5K-r <t-5 t~ h k >«isst i ^nsifn 

i^^l t 6 l;iMO S-F E T (3) <D*f— h^^##$tl^lg»il#V G (Z)*EEl/^. 
)Mfi& V^JBE (L) 6 i« ^HiE (H) 0 , MOS-FET(3)^ 

->^->-r-5i:, MkBcdi^m 1 0 ~ t ^tghmMiz^m&vMmnffi&Mos 
-f e t (3) izmmmzmn. m 3 (b> iz^t^oiz k u-r >ms?t 1 D^Bs^ft 

iffl-T^o Cin{c#oT. 0 3 (C)^^fJ:-5ic^^;V^7 hmt&tfiin. 18) CD^ 
^©«EEV OCP ^^«^(26)©S^«JEV OT Ol/^;^T^-e^TT^(D-e, 
0 3 (D) \zm~?£. 5 ^«^tb^ ^ >/1 £r (27) ^ £ fc^m& (H) l^;KZ>« 

^ajw^Vcp^ttj^^n^o mm t 7 kiti/^;w>:7 bistre (17, is) 

(^)^^©«JEV OC p*sS2p»^(26)(DS^«JEV m .© k^;i/cfc D i« < tZZ> 
«^ffiM^-V C p©*JEEl/^;P^Vimm(H) l^;i^e>{£V>«JE(L) U^Jl/t 
MOS-FET(3)d^>^{d75:^ 03(B)Cin5l:h'H>t 

^i^'iS^^iiin-r^xii^fc, 03 {c)\z^-r^o\zv^)V^y hmt&m(n, 

womm&vnEEVocptfmmmz&T-rzo mM^mt, mos-fet(3)© 



WO 2004/023634 



PCT/JP2003/009578 



14 



is) (Dmm&vMK. Vocrtf&mmwi (26) ommnm v DX © u^juizmm^-r, m 
m&mm =j > a i/-^ (27) ©mst&tiiM-^Vceteei 3 <d) \z^-r <t -5 t^meE 
(D i^;i/£&jrr&» emtio, D7U^y^n^y(28)©«^m*^ 
(Q)^e>m*$n^^v LD omjEV'^;i/^0 3 (E)},z^T^t>iznmt 8 \zxn 

u ^^7P^y(28)©{s^ai^^(Q)^e>«vi*flE(L)i/^©a^M#v LD 
*tai^$nfct#t«^^tfij®fb> /t;i/x^^§g(22)^e>*^^«8©/i;i/ 

#ck> m 2 izTjk-n&m&y 7</\'<y^iDc-DC3 >n-^o»r^^^^-r 

&o jgftBffc, TlMm^(l)^e®»fi*i(10)^UTffiiijSSt 5 FmiElSS(13)<D 

ttE v IN ^Ki«jE(c^-r^ t , mmm& (&)ft(Dmmnmm& (24) *?m»r^n> 

$lJ^I|HlgS(8)^^-r^^mT(16~28)^»lfflift^«*^|&$n^ 0 Z.ft\Z 

£K>* /vvxmtkmmtfmMzri. /vvxm*k&(22)frt><D/-vixm^v 4 & 

R-S7Vv77ay7(2Z)(D±y h^(S) CA* 2*13 R-S7'J 

e t (3) <D*f— h$g^Kigv>*jE(H) wviommm^v^tt^n, MOS- 

FET(3)^t>«itft5. MOS-FET(3)^Sfttl^ HK>I| 

^s*i(i7, i8)©^^-e©«jEv 0CP ^it^«^<gT'r«> 0 k^;p->^ h^srn 

(17. 18)0^^<DttJEV OCP ^»^«M(16)©Sm«JEV RC O^;l'^'r^<h, 

mm mu M.m n >/iu- ^ (1 9) ^ m ^mm (h) w ^ nomn v ! ^tb # 2 n & <> 

£ , SiSt- FflHWffl 3 >/1 1/-^ (20) ^ £ <£V>«J3E (D V-^KD^-^- 
v 2 *ttB^$n^>o z\n\z&K>, OR^-h(2i)^e>«Vi*flE(H) 
fo^v 3 ^m*^n> R-S7U^^^n y y(23)©U-fe>y hS^(R)ICA*$ 
nt'Jty h*£^t&5<Z>T, R-S7'J ^7*7D^7 s (23)*e.MOS-FET 
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(3)©^- bJfiB^teVMtJBECL) U^Jl/OIIlfl^V^t^snTMO S-F E 
T ($)tfi*7ftte K> . MO S-F E T (3) izffitlZ H W >«8?E I ^BSif D <h 
&5o MO S-F ET(3)^7LT)6^- ^IS^aST5t> A';l/Xfg£§§(2 
2) ©A^Xffi-^V^If R-S 7Uy^7n y y(23) CD-fey h^(S) \zXJl 2 
titty httHBt&D, R-S7U y7°7D»/7 e (23)^e.MOS-FET(3)©^ 
- h«RpfciftV:>«JBE(H) l/^;l/(DggIMt^V G #tt#£*rtMO S-F E T (3)^ 
nU^ry^MtfSi^o K±0MOS-FET(3)©t> • Jr7W)fc<DmQMlslZ£ 

>x(2)©2 (2b) (Dmmz&m-rzmEEtimmmm (2c) fcs&srr 
it^tB7jmffiv OXJT cD±#tc:#o Tmm&m s f&m& (i 3) * s <Dmmm& v XN # 
jfi^wfc±#-rs. z\(Dtctb. fflmm&(&)ft<Dffl'fflnm\Eim(24)\zm\i-znz> 

T, (13) S> «)iS^«H V IN ic: e fc D ®lf¥IMIg& (8) 

rtcD^*Misi5§ (24) tfmwj-znzo 2 <*:#i(Dm7j^¥miHj^ (6) 

cv] raft c_t#-r 

m^mm&tB hiss (7) & e> ©tttm^VrBotEi/^^^iMi (i 6) omm 
*ffiv RC ©w<;v«kD feSK&rK wov^y hmt&min, n)<D&m&<Dnf£ 

^e- Ffwiwizi (2o)^e>isvi«E(H) wo\'<Dmnv z t)mti2nz>„ 

-7j, il*SSEMKffl3>A^-^(19)^^^^ltK(L) 1/^>>K7)«-^V ^Bi 

3*U R-S7U 7 77a*/7(23)©'Jt>y h^(R) ^ATJ^nTU iiy btttB 

£frU:i<fc9> R-S 7 'J y7'7 0 7^(23)^?)MOS-FET(3) 0)*f— 
hWZTlZfe^m&CL) l/^©»f^V^f 4^tlTMO S-F E T (3)^t 
■7#cj&£ft£fc#K MOS-FET(3){cSSEtl^ H U>f >«git I ^Hgif P 
u©tf, h^>X(2)CD2^#^(2b)^6{ii7J^¥miEl^(6)^bX^^b 
75:^^{c:ttl^«SgIouT^ti> it^W(cliiiDbxff<o fit, 2^#|<Z)tB 
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iomm^mm^ (6) <o&mmi3*mv am i!fimi3*mikmm& (7) &mf&-rz&m 

2 /(R 1 +R 2 ), yxWt-KWxttffi*V z [V], NPNh7>^X^ 
<7)^-X »X^y£'DII<Z>*l£&V BB (0. 6-0. 7Sft)[V]tt5t, l(R x + 
R 2 )/R 2 }x(V 2 +V BE )[V]) fc«Lfc&#, jg»3K«^6a««r^«»K:»ff 

m*»«E¥»@»(6)©ift»m*«jEv ODT Rt^ftw^*n* 1 outers 

MSr^it^tf^K&^T, R-S7'J^/7P?> y (23)#> £MO S-F E T (3) 
<Z>^r-h$H^C0 4 (B){C^TilS^«flE(H) l^;i/<D!&I!j«^V G #tt#£n, 
MOS-FET(3)*it>«&5t, 04 (A)t^tJ:9fcMOS-FET(3) 

4 (d> fc^-r «t ^ t-®#ATO©tB*mjBE^miEi^ (7) & *> ©ifttBra** v ra ©« 

en, is) (Dmm^<Dnmv OCP itmmmm (26) <z>«ip«jE v OT © w\>itmx 
x mtimiztkih ms& (7) ^ & <Dmtamn v fb ©«je ^THgr-r s . n <&fc 

m^mffin>/tl/-^(27)^e>iSVil|H(H)l/^;Pcomd5EM£Bi3#V C p^ 
m*$n^o ^bT, 04 (0)11^51:1/^^7 hffli£#t(17. 18)©^^ 
^<^>ftffiV OCP /& s ttl73^JBE^tBlHlS&(7)d i & ©$%/BM^V FB (DllJEEl/^)W£St''t~/S> 

«tre- Hiiffl^ >/ti/-^ (20)*^^^ms(H) i^;KD«^v 2 a*ffi 

73£*l5o — 75\ j§«gSE$!IPSffin>/1U-^(19)^e.f«^i«JBE(L)W^a)jS 
^•V^^mTJ^tlSfefe, OR^r-h (21)^£iiSV>mJBE(H)l^;P©lfegfn{i-S§- 
V 3 #iB;fo£*U R-S7'J y:/:7Dy:/<23)©U-fey h^(R)lCA*^nXU 
hftmtte&o £*UC<£9, i4(B)(^t<}:5fcR-S7'J77°7D^7 
(23) ^ ^MO S -F E T (3) ©y- h^tC^^nS^S/m-^VGOmJBEl/^^ 
£W**ffi(H) l/^;^6&V>mjE(L)I/^;P£&D, MOS-FET(3)M> 
:R»j&>&:*:74fc8K:ftD#;b*;fcJ£>» 0 4 (A)lC^-TJ:-5lCMOS-FET(3)iC 
flitiS FW>iai I^HSifnt^^. D7'J^77D.7 7(28)© 
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^d^^a^j^(clk)^s4 (b) \z^-tmmm^v G <D±-t>T&K>x-v~J ($c 
m tfixasnstifcfc, «^A*« j ?(D){c«^mffln>A-i/-^(27)^e> 

©iSiVifiJEE(H) Ix^^m^m^Vcp^A^^tlSOT?, #-^ffi*^(Q) 

^^b^ViA^^@< JiSt, 2 ^#J©ffi*Mt¥ftlE!S&(6) ©«LSttffl7J«J£ 
V OUT ^±#-T 5 £^{C. 0 4 (D) IC^TJ; 5 *Cffl#«JEEtfcfcB0S& (7) ^ £> ©t£ffi 
^ V re ©tBJBE56«ii[»Wfc±# b-C»spi*S (26) ©»2p*JE V OT © K> ffi 

<t£Z> e «<Wt«JBlC*^T, R-S7'Ji/^7P^y(23)*^MOS-FET 

MOS-FET(3)dtt>^it&5<!:, 0 4 (A) {C^-T<k "5 iCMO S -F E T (3) 

8) <omm^(Dnmv ocp^m 4 (d) \z^t^ -5 {cm**jE^miHiss (7) a> s ©^m 

^^©tB**BE^miHl!^.(7)^ £ ©Mffl{s^V FB ©mffil^;W«2iMli!i»(26) 

©36!p«ffiv OT ©^'<^«ktJffiv^«)» hffli£in;(i7, i8>©ttttj6© 

«BEV OCP ttSJp*«(26)©*«P«JEEV I>r ©V'^;Hcaiaib»:V». -©fc#>, * 
^mffl3>/tl^-^(27)^e.<£Vi«JBE(L) ^^^©W^aiffi^Vcpdtlli^J^ 
n^>o i4 (D)iC^f«J:^iC, M^y7 hfflig3n(17, 18)©g^^©«JEVocP 

d^^miEE^aiiEii^ (7) ^ s cDtfflfl^ v^mjBEi^^Kc^-r s t , «^^e- 

F^ffln>Al/-^(20)^^«Vi*JE(H) ix^;p©«^v 2 ^m^J^ti^.o — 

7j » a*SE«iSffl ^ >/t i^-^ (19) e> (u i^;v©«-*§- v 

^?n^fe©> or^- h(2i)^si«vi«jE(H) w^;p©irs?B^V37&taj^$ 

n. R-S7'J77'7Dy7(23)©'Jt^ hSTPCR) fcArtStlT U "fc^ 

CtltiO, S4(B)Jc^-rj;5fc:R-S7U y n y :/(23) £MO 
S-F ET (3) ©y- K^{C#-^$n^^»»m-^V G ©fiJE^^;^i«^mjEE 
(H) &4£H*JBE (L) t.teK) % MOS-FET(3) >tfiWifr £ 
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7VtWi\ZtyyWt>%rz®, M4 (A){C^-r<^-5^MOS-FET(3)CSSEn^> F V 
-f >m$t I D >^B§ifn£&£o £©<h#, D 7 U y ^7 n y ^(28)©^ □ y 5 A 
** : ?(CLK)K:H4(B)fc^rKft«#V c ©A-&T*J0Xy5? (£80 WAtjZ 

n&tmz, m^AJi^ (d) fc*s&fcfetHJB n i/-^ (27) a» & 
«BE(L)i^;i'£fcs. ifc^oT, A;^^i^gi(22)^e»m*$n-5/i;i/7;M 

^IHJK©^!?^ MO S - F E T (3) AJ^>ttl8^ S^tKIB fc« 0 
ftD7U y^7a^^(28)^e>ai^^n^«^V LI> ©«ffil/^;l/^c!:Dft#^ 
MWm&ft 5fc©. MO S-F E T (3) 0^->t >^fHfi4t^ij-^iI^ 
©^»&©S«&«^:r<i;£i^aj#s&< , h ^ >X (2) © 2 ^ms^nsii 

W^f^MOS-FET(3)^>^^e»^>'^^^D#fe^^-r5>^fT5 

fc©, fisy-rx^©^5i57-rx^is^#^^^c<^fij^^^o m\z. h 

7 >X (2) © 1 (2a) X«M O S -F E T (3) tC^tl^M^ I ^HUffi 

1fcffi©£#WU D7'J -/^>'a-;^(28)©ai^«-^V LD ©«JE^^;i/>i)^Vi«jE 
(L) l/^;P£&9v /W*38£^22)#5ffi#£n5/W;*«#V <1 ©$B£fl»i 
£©*:©, MOS-FET(3)Ot7W^<*t), MOS-F 
E T (3) ©y- tl5K»fi^ V G <DmWL$ktfi&T ft* ©T, MO S 

-fet(3)©x-t v zniz&K>. ^Mmm-vox^ 

A'y^IDC-DCDWWCft D7'J >y ^ 7 P ? 7 (28) ©ffiTjfs 
■^V LD ©mJEl^^^d^0#t>'?)t#Cl/^;i->7 hffl*g#i(17, 18)©^^« 

© l^;U5r^T3«JE U^)l^^ £ UT©«E U"<;i^KIHi&(31) §02 
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\Z*k?MW®&MtelzmvtT\,*&. *JEl^;H£3!lElg&(31)«, i6t^tJ: 

2) <Dmt% tmmmm d 6) <dm (-) m t<Dmizmmzmm^nrz.^mm,m os) 

NPNh^>^X^(34)<i:, D7'J y ^ 7 □ >y ^ (28) 0fitHi*»(Q) i N P 

n b?>z?x? ttv<D^-7>i%?t<Dm\z&mznfrBi&& mttizmmzn 

^;Pdm^«JE(H) U^JV<Dt^\t, N P N S 7 > i?7x ^ (S4) 7 -5 
fr£>, #JBE&^(32, 33)<9#JE4^«=>0 8 (D)^^-TiSl^©«^mjBEV iyra ^^ 

i^mjE(H) k^;!/#>£<B^*JE(L) WOUZtyQ^fr-ofrt&te, NPNh7 
>^X^(34)^>#^<*:£:£©T, #jEi£*i(32. 33)©#JE,»£0 8 (D) K 

fcD 7 U y ^7 D y y°(2S) <D}Htim^V ^(DMBE. UUVfim V>«JEE (H) 
£>&^mjE(L)t^;WcisD0 0 8 (B)tC^T«fc^{C|g»i{3^V G <7)-|£ 

n5i:MOS-FET(3)tiltl§«g|I D ©**<|t J^^BS < & § o Htl 
oT, 0 8 (D) fc^f <£ 5 IZ V^)V=yy hmi&m (17, 18) ©S^mjBEV OCP C!) fcf 
— ^ffi^^^PTTj^^Kl-r-So CI©<h£* *JEEl^^;^MlElgS(31)C5NP N 
>^X^(34)^>^i^ D> ^JES*t(32, 33)©^BE^OD«ffi^0 8 (D)K 

^^^izM^m^&mnmvj^^^mm^mmm&Vjy^izmKfmtD^^. 

«J#I©D7'J y^^n^7 p (28)<DttJ7J<I-^V U) <7)*JBEU'^;l,7&t^b, ftffift 

»^©m o s - f e t (3) (ommmfpom v wz. \zn o z. t & „ 

^©Tjipjfc^mffiVocp© wvu&m^T&m-eKDnEE (3D © 

nm^m^-To m7iz^-rm&u^)^mm^m)it, —^ov^ov^y v 
mm,n (i 7) ©pps km nfc PNPh 7 >7x^ (36) & # (37) s 

M^tl. D7'J ^y^^Dy ^(28)^e»PNP h^>^X^(36)©^-X^g^(C 
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18)OSS«jfe«jBEV OCP ©^;i/*±#$-e:5 D gp-fe, Atttffe < ft tK 08(C) 
fc^f «fc p}CD7'J7/7Q y 7* (28) ©fcB73«-*§- V^^JE^^^iSfV^JEE 
(H) U-^^e»<gVittffi(L)l/^;i/^^DD#fc^><h, PNP h^>>>X^(36)at 

«IB£:fc*fc«K l/^>'7 hJtjffi8t(17. 18)©^^mjBEV OCP ©k^;W_h# 

AOTVujOmjBEl^^P^jei^ MM0MOS-F ET(3)©^llg®jf^© 

0 9 ft MOS-FET(3)0^7»ICMOS-FET(3)©HK >-V- 

x^p B mjEv DS ©«/hmjE^csr^tii-rs^ hA»gttto^ NA^mm 

g&(41)<fc, D7'J y T^nyT^)© tUtim^V ^M^m&(K) U^)l(D i:^ 
b AtfctB[Eli&(41) \z£ D^ffi$nfc*lO©#/jNmjBE^TMO S-F E T (3) £ 
*->;t>£i*, D7'J ^ 7^7 P>y 7^(28) ©ai7J«-^V^iS^«JE(L)l/^;U 
© £ # h A*fe£t{imi& (41) \Z £ 0 tfcffi £ tlfc 2 @ a ©«/Jn*JBE^t?m O S - F 

W®$& (42) t$05 fc^-f »3$:7 7</ty^iDC-DCn >/1— ^ ©01® m 

&(*)\zm-tfz&M<DMm*^?o ^hA^mimg&(4i)«, aioc^^fc, 
h ^ >x (2) ©m»#^ (2c) ©M^tciic^ifc^^njfc^-r f (43) so^je 

jg#L(44 ( 45)£, — 7j©?>JEJg#£ (45) £M^JiC^$tl7cn >^>+K46) H 
M«BEV ra ^^T-5«^m^(47) <h, n >5 s >tf(46) ©^mmflEVB^gJIMl 
M(47) ©giffl^JEVTO© l^;P«fc D ^ £%\Z{&\,* (L) ^^^©aiTjmJEVBD^ 

sg£ b , n >^>u- (46) ©jigiiE v^mmmm (47) ©gsffi«m v ra © ^ 

ck VM^t^izm^iH) U'<)l><DmtimEEV BD $:5£3i~r2>Z2>rtU-? (48) £^ 
£>«ts££*l<5„ ip-^ % 0 1 0K:^T#hA&tH[Elgg(41)fcJ\ MOS-FET(3)© 
a^JHM* h7>X (2) ©^»#^ (2c) S-FET(3)0HK 

XSBTW^JBEVds (011 (A)Ci^) £ffi<HfcU >^>^mflES^-f 
tf— F(43K #JBE«ft(44.45)Rtf:3>7 s >lM46)fc«fcOHl 1 (C) ck 5 

izmmmmv, mi KOizm-r^yy'y^iw^mm&v^tmmmmui) 

©^ffi*JBEV ra £$rn>/^|/-^(48)-C i tb^-r^Cl£{CcJ:O01 1 (D)(CSR-T/1 
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)Vzmn&v m fc&wrz&l&W&&Et&mi£?z>* £<Dfztb. 011(A)- 
(D) fc^-Tci: 5 fc* 3 >/1 * (48)^ a;1/7.^I«JEV bd ©S*»T 
^0X>y>?$MOS-FET(3)©HH > - V-^^r B 1*JBEV DS <D*/h*m^ 

2 h A^ttJInlgS (41) toiu h 7 >X (2) <D|gIfr#i8g (2c) (DM^^g^^ tl 

fc#JEJgi>i(44 ( 45)<i:. BifiI«£EV XH ^^T^>»iP«M(47) frJElgffi (44. 4 
5)©^JE^<D«ffiV BM d«*2p«ai(47) OBg«SffiV ra CD D<gV> t#»31ffi 

^(DV^jKDtB^ttffiVBD^^^L^ ^JE«*i(44.45)O^JE^«JEV BM ^ 
S2p*2K47)(DBgffi«HV ra ©l/^;i/J;DiSUi:#^i^^ (H) 
VBD^tS^W^l/-^ (48) 3>/11/— ^(48)(DtH^^&^^^n^A 

?IJ«EE V BD £ — J&mffl t jy^— $ i£ £ iSMIhISS (49) hfrZffif&Zn&o 
mt>, mi 2 h&8tttimm(Wte. MOS-FET(3)©t7HPItlCh 

7>X (2)CD^»#^(2c) (34f5MOS-FET(3)(DH W >- V — XflTP 
FltJEV DS (01 3 (A)fcI0^) £ffi«fcU>^>^«JE&#flESSi(44.45)fc 
J;D#ffiU SI 3 (C)(^-r4>JEjSift(44, 45)©#JEj&©*JBEV BM £*2pmM 
(47)©Siffi*JEV ra i^rrWtl/-^(48)T?Jti!i-r^^i:lC.kO0 1 3 (D) IC^ 

-r/t^x^imEVHD^^^u, n>rt\s— ^(48)^6 cDn^x^mjEVBD^iSM 

®|^(49){CX— t^^jlM^^^ilifc.kD, 01 3 (A)~(D)^^"T 

j: 5 ic 3 > a i/ — & (4 8 ) & m * $ n a ; u x mn m v ^cd & % t a* o x y & 

£*UC<fc9> 01 2tC^T# hA^ttS(Hll^(41)X i fen>/tl/-^(48)^6ai^7^ 
n^A-Jl/X^imJEVB^CD^^T^D Xy >?£MO S-F E T (3) (D H V"f >- V- 
X^P B 1«flEV DS (D»/h«jaE^i: bT^tBT^ £ 
^hAX^^y^l5lS§(42)^ 0 9£7K-rJ;-5K=, MOS-FET(3)©IK1!j 

®2©D7'J7^7D^y(50, 51)*WT*. ^hA^ttl®l^(41)<Dtii^«^V B 
D tt& 1 2©D7'J-y77D y 7(50. 51) n «, ? A77^ (CLK) (CA73 

2*U .11 OD7U y-fyuy 7* (50) <2«^A:«^ (D) k^^JE (H) l/^Ul/ 
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(REG) fcftfcStt, I20D7U y ^7 D >y ^(51) ©f^A*^ (D) ttf 

10D7U yzryuv-f(.^)<om^\hfjm=f-(A)\zmm^n, oRy-M53)© 

&A7jS8H4£Sg 2©D7U v 7*7 D y 7(51) ©flMtttlTjaHHQ) fc/WXB&S 
(22)Rtf AND^- h (52)<0*m7J«l} : Pte:S5l*$nTVi*. AND^r- h (52)© 
— 7j ©A7J$H4*fil 10D7'Jy77O y 7(50) C»«-§-m^^ (Q) iz&MZn. 
W3 CDAA^ttD 7 U y 77 P y 7(28) ©m#m7J^(Q) fcg^£tlW£<> 
OR^-h(53)©m* Sre^ R-S 7 'Jy 77 O y 7(23) y hJSf (S) tC&K 
$ftTU5. ^D-/^Ai3^(CLK)fcA7J$tl^^SA^milI!^(4l)<Dl|Hia 
<DftJ]m^Vj&<D&%l : &t)2Lyi?izmMVT%$l ©D7U y 77 P y 7(50) © 

m^^v OT1 ©m?a U"Up#kv**jbe<h) w*;v£&5o * n y * atjWh^cl 
k) £A#$n<5^ h A^ffimss (4D o) 2 me om^m^v^^^T^o x y 5? 
\zmm bti 2©D7'j>y77D y 7(5i) (Dtnijm-^v^otiiij u^jv&m ^ 

mBE(H)l"^<h&& 0 0 9 (d^-T^ h AX*y 7$Wleli&(42)rau fift^~ii 
^ft^f^p«D 7 u y 77 p y 7(28) ©aj^if Vuy&m^mjE (H) v^wtra 9 „ 
7 p v 7 ATjSST? (CLK) A7J $ *15 # b AtfcffilslgS (41) © 1 EI @ ©tBTjfi^- V B 

D ©^T^Dx^>?^i^«iibTm*^n^^i©D^u ^77P^7(5o)<z)m 

7jfI-5§-v DF1 aw>«jE(H) and^- h (52)©tB7j«*tv A 

D «iS^tE(H) l/^^&^o AND-ir — h (52)OtB^^V AD fiORy— h 
(53)^LTR-S7U y77Py7(23)©-fcy hSiT(SH£A7j£*t, MOS- 
F ET (3) ©y- hfc^fctt^SnsKftfc^VejtfiftVifcJEECH) UUVtUZ. 

*/MffMO S-F ET (3) & ^^>t>$t5 i t^Tf 5„ fe&M 
m «D 7 U y 77 P y 7(28) (Dititim^ V^te^EE (L) J&> £ » 

AND^- M52)©m#«-^V AD te®^«J£(L) l/^Jl/^ft: 0 . R-S 7U y7 
7Py7(23)£iry h^lCt^Ht^T'^^ — 7j, 7 P y 7 A7J$aHP(CL 

k) \z a 7j $ n z> # h a tfe m 0 g§ ( 4 1 ) © 2 m e © m 73 m n v BD ^> £ t 0 x y 

K:ra«HxT«2©D7U y77Py7(51)©m7j^V DF2 ©i±}*l/^;^i«Vi 
«ffi(H)l/^;U<h^^7c56, ORy-K53)^bTR-S7iJ y77Py7(2 
3)<Z>-fey h^(S)fCA77£*U MO S-F E T (3) ©y- h^fl:#4$tl5I 
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fti^V^RV^ElH) WOVhfeZo ZLtlK.*.*)* WkMMm*& hA^tBlfil 
(41) \Z cfc X) &ttt Zntc 2 0 g ©ft/Jvffiffi&TM O S - F E T (3) £ * - > $ 

0 9 fc^r«j£©iWttI§I"i& (8) S*-T 5fi&S!>ia;7 7-fn>^IDC-DCn> 
A-^©»fftt«T©3iDT?*«. IA«f-I«ft*«IOtttt. 014(D) 

Z>£&\z. mi 4(C)fcw*r#^A«Hil3K(41)©ffi*«-^V BD 0 1lHlB©a:^ 
WOXry> ? ^|W|»3bX^hAX^r^-7 ,, ^lEli^(42)©mi ©D7'J y^Oy 

6 hA3ftwiHiis(4i)©m*«#v BD © i laBoitfeT^oxy 5?fcHjab*rsBivj 

*JEE(H) l/^;i/^T±#-r ; 5#^^^X^©^rS*M-^V AI) *tAND^r- h (52) 
^e>tB73^tl^o 7M^0S&<42)©J&2©D7L) '^7 0y 

7 (5 1 ) ©«""# fcB 7J JB^ (Q) £ V i *JE ( L ) 1/^ )V © V DK2 ^ttJ 73 $ n 3 

OR^-b (53) 6 h A^EBHIS& (41) ©tti7jM-^V BD © 1 HI B ©3£"£T 
2>t V) x>y 5?fcWM LTH^tJE (H) V*)Vtt±.¥tt**nn)V?.1fc<D%m i &m 
-S§VoR5&*tb7j£*l> R-S7Us/^7Dyy(23)*«t9httjit«:5. 
0,014 (C)Rt)f(B)fc^«fc3^#hA^misll^(41)©m7J«-^V BD ©llHl 
@©5t^T^0X^> ? tC|^»3UXR-S7U 7 77D>y7(23)^6.MOS-FET 

(3) ©y— hi%i L \ztf^t£nz>mw)m^v G &&^n&('L) wow zm^nm 

<M)WO\s\zWK)W7Lt>n. MOS-FET(W->t>T5. £©£#, 0 
1 4 (A) tC^-Tct 5CMOS-F ET(3) Klgittl^ H Wf >Mffi I ^it^Wfcii 
arrS£#tC* 014 (E) \Z5k-tJZ0 \Z WOV5s7 hJEj£#C(17, 18)©t£2M© 

«ffiv OCP ^v^©S2PttiEv I>XH © i/^;ws@^.Tii:^^^TT^o 

->7 hffiSta(17, 18)©^^©mEEV OC i>* i tii**^^i 1 I^( 7 >*^^tB^ 

#v FB ©mjEi/^c^t-^t, m$St ; e-F©lllffln>Ai/-^(20)^e>i^^« 

flE(H) WOVVm^V 2 &mt>lEn. R-S7U 7 7"7P7 7*(23)^Ut7 hvtm 
i:^„ JintCtO, H 1 4 (B) Ca?t«k 5 CR-S 7 U y 7*7 □ y 7*(23) 5 
M O S - F E T (3) ©y— h^Kltt-^n-SSglMS-St V G *tj«Vi«JE (H) 
7&^-(gVi«JE(L) l/^;i/(d^}D#^.e>n> MOS-FET(3)^>»^t7 
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«/Jn«EE^ (#bA/&) l:It-5t^lCMOS-FET(3)^">t>t5l 

H^i|g<&D> 114 (D)Jc^-T<i:-5{cD^U ^7 p 7Pry^(28)Otil*«-^ 

014 (A) <fc 5CMOS-FEK3) £Sim£ H W >*Slt I D ©**fi£# 

^FjiK 0 i4 (E)\Z7K-?£5\Z]/'<)U>'7 hfflfi4a(17, 18)£>Jg 

(27) ©*sfeA*^(+) izAxznzmmnK.&m&i'^ji'^m&iz 
v mx ^«)o#x.e>ti^o utit^ii, mi 4(c)^T^hA^tbmss(40© 

2) 2©D7'J y7°~7Uy7° (51) (D^fflTJ^ (Q) A^Xt^ ©«-$f 
V DF2 ^tB^^tl§. £fc, ANDy-h(52)^eJ«Vi«JE(L)l/^;i/©m^- 

v^m^$n^feise>. oR^-h(53)d^e>^hA^miHigs(4i)<Dai^«^v 

mm <d±l%t& QjLy^izmm lts^ie (h) u^ji^±^t 
/t;vx^©ifegft«^v OR #m:fc2*u r-s^u ^^n-/y(23)^-fe !y 
mttzz. z\n\z&K). 01 4 (c)R^(B)i^-rj:^^# hA^mnii^(4i)<z) 

til*fi^V BD O2[sIS©4^T^0X7^l'i^bTR-S7'J yfyuyfiZ 

3) 6> M O S - F E T (3) © — h M¥ £ *l & IB1&<§^§- V V> * JE ( L ) 

i/^;;i/^e»igVi«jE(H)i/^;v^o#^e»n> mos-fet(W->^> 

T^o dtl^J; K> > 01 4 (A)^t*ck5£MOS-FET(3){;idfEn£ Kl^-T > 

m^ti^it^wtiiin-r^t^fc. 01 4(E)\z^~r^7\zu^jv->y hmm. 

ta(17, 18)©S^©«ffiV OC P«^^'(£Ti-^o ilOi:*, 014(E)^ 

r «fc 5 ^m*«jE^tBiHi!iS (7) # e, ©^m#-^ v fb <d«je u^i/t^^s©^ 

v OCP ^i&^m.(Dmmns.v DTL 0)u^Mzummvu^ o v^>v=yy hmm.ma 
7. is) ©^^©teVocp^m^^BE^miHiK (7) & e> ©^m«-^ v fb ©«jee 



WO 2004/023634 




PCTAJP2003/009578 



25 



iO^ 014 (B){:^t<j;5l;R-S7'J 7 7*7Dy7'(23)*^MOS-FET 
(L) W^I/fcSJOSTt&tU MOS-FET(3)^>»e.t7^it^§. 
-X^MJEE V DS (D 2 IUKDS/ME^MO S-FET(3)^->t>t5 

m 9 Ki^-rwflEitt (8) ^^-r ^>mm^.y r%v pmv c-dch ? 

©ftf ©il^fc^t5^iM©M0$il 1 5 iZ^to H^<Z>«tf 

£^-r» 5 o-ioo [%]©i:#«a^ftit~mM^^^^>^ 

015 (^t#hA7>^7 7 s »^SX'f y^>if««»:te»»f^fcll^«^.ntf, 
0 5 ll^1"ii^77-f A^i'SD C - D C 3 >A*-^<^M!lftM£M<£>M#0 

CiOMOS-FET(3)©FH >~ V— X*FMWBEV M © 2 0@ ©S/JvBJBE 
^"CMOS-F E T (3) ^^->^->-T^fc«e), MO S-F E T (3) O^T'^FbI^M 
MOS-FET(3)©X-r7^>^Mt^Tt§. IfcibT, MO 
S-FET(3)(DX<y^>^[IIi&^^t-£©^ gM^tCTs-T ^^>^* 
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h7>X(2)077^Ay^ X*;l^#t JttfclftM ffl<D 5 % \Z 2 (2b) £> 

s^¥^ms&(6)*7>bT0*b^v^^ffc^^n^^fe, 011 (A)xfcts 
i 3 (A)ic^-r.i:"5JcMos-FET(3)©Fi/-r >-y-X^PP B lC§ 

E&(41) V DS © 2HI1 ©I/ME^§ttBlfct tfc^hAX 

* v -f mm m ss (4 2 ) k «t d m o s - f e t ( 3 ) & ? - > * > -r 3 # h a x * y y » 
•r^o aft«r~a««ttiB©tfr«, mos-fet(3)^7U« 

h *7 >X (2)07 7^ /^7^ X^;P^*?itigt«)^«3 M ICS D 2 &#8§i (2b) ^ 6 fi 
CTftHISS (6) £2>bT0^cU&^ M.ffi\zmi&ZnZ>%itb. MOS-FET(3)D 

^miiii^(4i)^M©«ffiA;uxv DS <z)«^cD*/h«jE^^mL'fct#> # h 

A7 + y (42) HiOMOS-FET — >^*>"t"-2>©T?> h?> 

7(2)077^/^7 i7 X^;i/^COiicm^T bTMOS-FET(3)OHK>- 
y-^JB^W^EVDsOfk/hmBE^ (#hA,&) ClLfcHMOS-FET 

(3)^^y^^e > ^>^^D#^^ji^©M^»F^ffton-5„ 

sun ^2ic^-r^iHiK(8)^^-r^sw^(26), m^mffln> 
nv—* (27) RtfD 7'j7 77n7 7(28) (cMff b t 5 — mommmm (6 1 ) . 

mt»mffl3>/tl^-^(62mtfD:7 U 7y , 7n-/y*(63)£iS:W\ 2^©iii 

mffi3>/ti/-^(27. 62)ic«fcou^;p->y h;ajsst<i7, i8)©^^o*bev oc 
P ^^-n-6ns^§^*ai(26, eiXDSMEEv^, v DT2 ©i/^;n?Jt^b, 

gftf ^X«16tf Hfc 2 0©D 7 U >y77 0-y7(28, 63) S^tl^naiTJ 
£tl£*£tA«ffi(L) P^jPOIHAfitVu,,, V u>2 T/ > ?^X^^(22)(D/i;i/7. 

m^v 4 v>$£±mM&~*!$t-tz>z.t\z&r). R-S7U ^yyp^y(23)^e>m7j 
m^y 7-f;\'7 ^id c -d c n >;-<—9<t>iammf6 (8) 0^0^® 

d £ T> -ft&770S2p«M (61) ©SmmJEEV^te— 7J 0*2p«^ (26) 0*^«JE 
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^SDC-DCD>;t-ra> «JHKf^aflirft«fttll<Ot*W:, 0l7(E)fc 
^Tck 5 fciii^mEE^miHlgS (7)* 6 ©*fettHB* Vp^mjEE l/^JPM©S¥ 
«M(26)(7)*ipltEEV DT1 J;0 ! b^V^86, WWS'? hffligtfUR 18)©S?«J^ 

<Dmmv OCP \t2-z><Dmmnm.m, ei^smttBEv,^, v DT2 ©u^£jg*-T 
ttja«E&iftffiia» (7) a* e> ©ifcttm-^ v^ttE i^;i/£Tis«ttfcH6~rr 
zl<dtc®. 2-D(DmM^m^ynv—^m, 62)^e>^n-eniSsv>«EE(H)i/ 

fcWSJWS/? bffl«ifc(17. 18)©««jiSt©«JEEV OC p3»«m*«EE*WI3*(7)^6 
©&ffi«-^V PB ©*ffiW*;i'fcfc***«»£:* SI 7(B)fcwt«k5KR-S7>Jy 
^7 D *y y (23) *6MOS-FET(3) ©$*- h^lC##$nS^tt«#V G © 

«ffii^^;w^i«vi*ffi(H) i/^;i/^^<g^mjE(D u^fcfc o , mos-f e 

S-FET(3)fcSEtl* H W>mdSI^BSifPi:?a:S. £©££, 2^>©D:7 
n v y (28, 63) O^D y ^ A^^(CLK) ICS 1 7 (B) ^-T^lbm^V 

(D){C=&«^^tBffln>Al/— ^(27, 62)#>£>©i«^«JBE(H) ^^©m^t^Wfi 

•^Vldi, v LD2 cofiffiV'^;^si 7 (c)R.^(D)(c^Tck5fcii;vimm(H) v 
*i£nz>n)\,7,m^v \<Dmmt>m<tz2><»-e. mos-fet(3)©^71w 

©% (7) e. ©^am-it Vfb^^je uuvip— -fiowmwm. (26) ©s^mmy,^ 

© D t>i^< S-O^©*^*^ (61) ©S2P«JE v^© t^;v o 
<tzZ>Tz.*b. W<)V>>7 hJ8JfflK(17. 18)©SE«jSl©*EEV OCP ttfl&^r©3£J(l*S 

(60 ©»2pmEE i/^^m^.xie^wtci'igT-r sa*. — ^©smmai (2 

. 6)©*2P«JEEV DT1 <Dl/^;KC«iiJ^U^:l/^ £©fc#K — ^©«^tB^3i> 
/I ^ (27) £4£V*ttJE (D ^^^©ftgit^tBfS^-Vcpi^m^ £tl£ <h^lc. 
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fi&75©«^ffi/BP >n V—9 (61)#>£>i^«JE(H) l/^KPmSS&fflfB-itVd, 
2 )&tfcB*£ft3. HI 7 (D)fcwtJ:5l:, l^Ul/i^ hffijgta(17. 18) 
©*JBE Vocp*«a A«BEtttbIaIK (7) & ©*feffl## V FB ©HJE > 
017 (B)lC*r«k5K:K»«#V G ©«JEE^;P^J*^«flE(H)U^;W^6« 
tt*EE(L) WU'fc&tK MOS-FET(3)^>Wet7»«0ib 
017 (A) t^ti 5 tMO S - F E T (3) FH d#* 

IKifPt&S. £©£€T, 2 7 U y ^7 O y ^(28, 63) n y ^ A** 
^(CLDKHl 7 (B)fcw«»«#V c ©]fc"5Ta*t>XyS? (ScEP) ^ATa^tl 

fflJBPWIU— ^(27)#>S ©<£V>mB=(L) l/^;W©**ttlfl«-ff Vcp^ArtS 
tU ffiTj ©D ? U y ^ P y y (61) ©fi-Sf ATjSffiS^ (D) fc^©m«Ettfflffl 3 > 

A - ( 6 2) e> ©is v>mje (h) i^^;Ko«sKiftm«# Vcpjfixtj s n& ©"?, 
EW^/toPBi 7 (OK:*-rJ:'5R:W^mffi(H)^;W3^&«Vi*jE(L)v^;w 

fc«JD#*.&ns fc#efc* fi&7j©D7U y y^Py^'(63)©«^ai7J«l : F'(Q)^ 
e>m*$ti§M-^V u>2 ©mffi^^l'^BI l 7 (D)fc^-r<k5fc:JftVi*£E(H)l^ 

^XlfV 4 0^i^<J5:5OT, MO S-F E T (3)©*7fflM««a6S$n» 

gft^f^<J:t) ! bSicft»^<^D. ««U»«IBlcfc*fc, 017(E)!: 
•^T*5fcW7J«JE«ffi®K(7)*>6©*ffi«^V PB ©*JEEU^;i'*s<l&*©*Jp 
«iH(6i)©sm*JBEV I>T2 ©l/^;i<'J;0 ! biS<^Sfcie>> KIPS'? bflHSta (17. 

is) omm&vn&VocjzttiJjo&mnm (en ©s*PHffiv OT2 © i"<;ucwai 

£©£:«>» 2 t>©««ttmffl3>A 1^-^(27, 62) A^"tn^n<EV^« 

jECDi^^^mstiftmfln^Vcp,. Vcpz^mTj^n^o 01 7 (d)^t^5 

IC, hffl«tt(17. 18)©*aijSt©«BEV OC p3Wffi*«ffi*IHiaK(7)^ 

e.©^taM^-V PB ©«El^^;l/fc^TSi:> 01 7 (B)K*-r«fc"5fce»flH§-V 
G ©@EEW^;W^SIV^JEE(H) l^;P)&> 5«V>*ffi(L) 1/^;P£& 0 v MO S-F 
E T (3) 6 1 7ttifcD 0 f ^§ fc*. 01 7 (A)fc5K-r<fc5 CM 
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OS-FET(3)Cltl5 HW >m$U c^BSifa 2"P©D 
7 ij „ 77 p y 7 (28, 63) (D^7 D v * ATjSgHHCLK) fcH 1 7 (B) fcwi"K»«^ 

^(D) fc&ttfit&m/B 3 >A* 1/-^ (27, 62) ©feV>«JBE(L) l^;KD««Etfeffi 

^(Q)^e>tB*^n^«^V LD1 ©«EEl/^^01 7 (C)K*ti5lCfi^* 
JE(L) l/^HC^^nS fllT? ©D 7 U y ^70^ (63) ©<f ^{ii*^ 

^(Q)^e»m*$ns4t-^v 1J>2 ©«jEU"<;^0i 7 (D)ic^r£5fcje&v>mffi 

teA-;VX28£§§ (22) ^ £> ffiTJ $ A")l/Xffi^ v 4 0ill^lfti^<J: 0 t>ft < 

&3©.t> mo s-f e t (3) <D*7wm&^\zm&znxmmmfcmmMftm 
mi 6twt«o»i , ett, iftiWiit^f^^tMos-FE 

©HR»T?fiTt50T, MO S-F ET (3) Olftt§V G ©»ifl«*± 0. 

01 D7U ^^ , ^a^y(28)©m*«-^v LD *^^mEE(L)i/^;w©«t 

iKSi«^V G 0[)^^W«i:0 ! b+^*V^»3l?-^P B 1 t B OTOS-FE 

t(3)©^-> • ^-ywi^w±^^m^Mmm^^x<D!S{xmmmmm 
m (70 §02 KiwTiwwiaK (8) tuaw-fetea**: 7^a^idc-dc3> 

A*-*©^©^^^ B 1 8 fc^T£tt©3B*'*ett' 

(S)RtfU"fe^ h^(R)©^tC«Vi«EE(H)l/^;V©«^^^^A^$nfc 

7D«>7*a2)^$n§. wx&mmnm&mm* mi 9 (ORtf(D)t* 

ti5fcD7U y^ny^ , (28)^e><S^«JE(L) ^^©ffiTJ^Vu^ATJ 

snfct^fc* &fMs#v G ©$8J8«8J (#i*.fcjri o~5 Qitismm) «kt)t>+ 

#*V>W»I (^tfl-10 0[ms]g«) T-ftWIBt^^SVitEtH)^ 
;KZ>a*«^V 5 *OR^~b(21)lcW*-rs. £©*:«>* RB$c5BJSflilfflllHlB&(7 
1)^6K^«JE(H) l^;P©ffl*«^V 5 £fS£bT^*»IW t B ttORy- h (2 
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S7U y^DyyOfi^'Jtf HfctBtfclK MOS-FET(3)©^" 

t B ^^-i£Vi«jBE(L) ^^©wsbra^Ve^ft-^sns. emtio. 

*ftaR-S7'Jy^7ay^(72)©tyh« : f(S)fcA*Snfci:ttH19 
(B)fc^-TW»«#V G *«l«Vi*JE(H)lx^;i/t^S©*C; MOS-FET(3)*J 
*»bcti<hfc:D> 019 (A)R^(E)fcwti5CMOS-FET(3)lc:«n5 h* 

mffiVo(^*Jp««(26)©afeJp*Ev TC ©w^;w*a^Tit*Wfc«Tt-*. 

£©fc©, ««Mftffl«3>AV--^(27)^61»Vi«ffi(H)^^©«aE*lBflt^ 
Vcp^tbTJ^tl^o ^E-UT, 019(E) Citi 5 H V^">7 hfflfift (17, 1 

8)©^^©«ffiVocP^ffi*«^*^ (7) ^^^ mM ^ VFB ° mE ^^ ;U 
Kl»-rSfc» 01 9(B)C7kTJ:"5K:K»«V g ^*V>«JE(H)V'^;^6« 
V>*JE(L> W^WfcfctK MOS-FET(3)^>W^t7tti^0f^ 

e,n£fc©, 0 1 9 (a) ^t«k3icMos-F e t (3) fc»ns p k >m«SE 1 

^WfPifc:^. £©£#. D 7 U y ^7 o y ^(28) a y (CLD 
CHI 9 (B)fcwt»WV 6 04WDX^7 0cEP) A«X7J^nStra 
ISfc, (0) fcftSE&fcH/B 3 >/1 1/-^ (27) 6 ©«i&V>«ffi (H) 1/^ 

^©m^ffiM^Vcp^A^^n^©^, m^mxiftTWfrztoti'znzm^ 

Uc^bT, *A*~»*A*im, PB^»SI«lfPIH*(71)*«f»*r, 019 
(D)K:**r«fc5fc^«ffi(L)^;V©m*«^V 5 S56*-rs©T?> ®st©f£ 

(7) & e> ©^ebm^- v fb ©«je wovtf&mmm (26) ©at *p*ee v dt © 
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i^^;i-> 7 b jM£t (i7. 1 8) (Dmm&vnm Vo^^mtmzmmmm a) a> e> © 
^mffif VpB^tffi/^jHcits bu 9 (b) t^tcj: o \zmmm^v G (D 

mEEV-^^iSVimffi(H) Si£Vi«E(L) hfc V , MO S-F E 

T(3)*^>^e > ^7^-SJ0#t>^fe86, 019 (A)fc^-r<fc-5£MOS-FET 

8)C0^Py^A^^(CLK)^Sl 9 (B)K^T!fMMf^V G ©:&^T;^DXy>> 
tl ZtlZ>(D-C, D7'J-^7D y ^(28) ©«-^ffi73^ (Q) S Bit £ tX5M 

(Di/^c«jo#Ae»n> F B i^iiS!ii3iiHiK(7i)^»$n^. ^niao, 

0 1 9 (D) tc^-r«fc 5 KL®lMs#V G <Z>f8igJ3J8,J: D JfeMM 
§©T% U-fey hMR-S7'J y77ny7°(72)!5^MOS-FET(3)©y 

Ml 8lZ7r:~rmM<DMn~l:\Z. MOS-FET(3)£»l3 KK^tftl^ 
*Sl*«fMI(M*tB©fc#ttv D7U y^^Oyy(28)©iJfcJ7J«-^V u y&^^'aJE 
(L) l/^;V£ft:9> MX58iS«»!HlK(71)K:J:OK»«^V c ©51liS»»l«k D % 
^TOt B ^ttMOS-FET(3)©:*-> • *7»^*5#jh*r* 

Affir © 15 H "T? X -f y 3=- > © ^&$> ^ £ |pj ±-r H <t a* t? # s o 

@2~il8 ^-r€-mS©^©fl&®J^7 5 -f A y 71D C — D C 3 >A- 
h7>X(2)Cl <fc#gft(2a)Xfci:MO S -F E T (3) KlflWlSmflfE I D £m 
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«jfcfflEffitt(9)fc«fcoft*jE£bT*ftmu u^Ji-yy hmm.tn.in, womm 
foams. Vocp&mnmmmm n >n v-z (19) , mM^~ Fmmm 3 >/i i/- 

if (20) RtfmSfctfcfflffl 3 >/t V-Z (27) ©RIsA**^ C-) TJSjT 5* 
0 2 OK^T<fc3Kh^>X(2)©l&#g£(2a);mMOS-FET(3) 
«tl^«^I D ^«^ttiffl®^(9)t'J:0iE«ffii:bT^mb> ECDlfcttimjEE 

v OCP ^ii«$it$t|^ n >n i/-^ (1 9) , mdft^E- Y?$mm n >n v-*? (20) R 

tfnm&mm u>nv—$r av <d ^wMxtsm^- (+) ictiA* u-c *> «t v>. 0 
2 0 \z^-tmMomm<D%Wi^.y^^ 7^^^mT>c--Dcn>n— ^-m, 02 

. 1 (B) C^fi^ CMO S-F E T (3)©^- KS^ fcM^^tlSlftt^V^ 
&^«BE(L) l^;i^6iSV>«JE(H) KH^fcfc: 9 , MO S-F E T (3)^>#c 
02 1 (A)&tf (D)£^r <£5KlMOS-FET(3)tC8Sm5 K W 

>m»s 1 D dJia[«6»fci8jjp > r s t^fc«sSt^mffls^ (9) ©^m«jEv OCP %it^ 

(7) e> ©&am-s§- VpB^mjE u-^;^S2P«m (26) ©**p«je v^. 
©ws;p«fc?> hereto. mmmaimm.m(9)<D^mmmv OCP i}mmnm(2&)(D 

^-^(27)#>£i£iVi«jBE(H) u^ovom^mm^v^Hifj^n^c ^lt, 

02 1 (D)(C^Tcfcdfc«^ffifflS^(9)©^m«ffiV oa >^ttl*«EE^miHlliS 
(7)&t>(Dmtiim^V Fn <Dnj£l"*)VlzM?Z> 02 1 (B)H^1-,t5i:MO 
S-F E T (3) (*>y— h^fc##^n^^tt^V G /&mVi«JE (H) £> 
^«JE(L) k^;PtJ^D, MOS-FET(3)^>W^t7ttll:^)l3f 

^6n-5fcje>. 021 (A)tc^-r«t-5fcMos-FET(3)j'^n-5 Fi^-r>«^ 

I D #*B§-fe:0££:&o D 7 U y ^7 D 5; ^(28) (D^7 D y ^7 (CL 

K)ic:02 1 (B) H^tIi§fV G ©S^T^ 13 x >r7 (£cEP) ^ATj^ti^t 
(IWC, «-^-A7J^(D){c:«tt^£B^3>Al/— ^(27) i^«JBE(H) 1/ 

^^©m^mm-^Vcp^A^^n^©^ «^-ffi*^-?(Q)^6,m7j$n^# 

^V LI> <Z>mjEl^;i^0 2 1 (C)KpST£-5K:iSi^mjE(H) l/^CfiHS^nS. 

b^ot. «^~oi#^^ttA;px^!^gg (22) & zauj-ZEnz/vixm^ 
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£> Ottm«# V ra ©«BE U^;i/36*3£*P«» (26) ©S*£«JBE V m © £ 0 < 

««*mfflfitt(9)©«tti«ffiVocp»s^««(26)©ai*p«ffiv lyr 0 

ffiJEStrC (9) ©J|ftffi«BE V txy #ffi**JBElfttBI3l& (7) J&> S> ©tfeffifB-^ V FB ©*ffi 

®2 i (B)^^-r^-5{'^»«-^v G ©«EEi^^;v^i«^m 

JE(H) WVVfrZ&^WE.il*) l/^UI/£fr 0. MOS-FET(3)^t>»& 
*:7%^K:-tj9 9 02 1 (A)lC^TJ:-5^MOS-FET(3)^SS£n^> 

FK >«$U I y»i£n£ft:<5o £©£#. D7'J y~?ytty"7 (28) O^ny 

^a^^(clk)^0 2 i {B)\^-rmmmnv G (DtL^>Tifi ox- r ; c^pp) a* 

A^$tl^i:I^^P^, D7U y:/:7ny:/(28)©«#Aa«^(D)lC*SEifetHJfl 
3 I/— ^ (27)^ £ ©^S^mffi (L) l/^;KDtItltii§ Vcp^A# £ *13 © 
T?, D7'J «/y7nyy(28)©«^ffi*^(Q)*^m*^nSM#V LD ©«JE 
l/^M0 2 1 (C)Kl*-r«J:"5tCiftVi«JE(H)^;l/^5«Vi«JEE(L)U^;Vfc 

X{t-5§-V 4 ©^$?d*S< &£©1f. MOS-FET(3)Ot7»IWIfiSn, 5§ 

0 2 0 ^-rHSS©^^«> 8 2-^81 -8 ©«-HJi©»**Tf5«Ufc^^^ 
7 hfflg£t(17, 18)>W^t73:-5©-C. 0 2~01 8 ^^-T#^Jfi ©Affile itUE 
bTM0i^(8)©«l^^®BS'fb-e^^f«J^fe^o X-ry^>^SSE£ 
W^fgtUTttT-l'tXttb (02-018) i^^X^m (02 0) & 

^0*»tiI5ttt)5:<> 7^tXtffiR^7 , 7XttB©^ 

*»W©^Jfi*«tt89IB©#^Jfi©^fiafclS3t$nr, ETF©.k5tcSEK:«* 
©^M^pJfgT?^^.. 

[1] ^12©^*^©^"^^^ ffi7JM5ti 5 F?»lHl^(6)©E^I±J73«JEV oux ©^ 
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mm^ v FB £ 2 frM<DMt>n>mfemm& (7>a> e» y * h * cu) ©ss^*-? (u 

a)W^m : ?(14b)^bTl^fii{ce^-r-5^ : £^t-/^^ 0 2 2 fc^f 

^«^-r^^^(14b)©^t>0^$«miHlSS(8) ©«»«BE^±©^x^-«BE* 
mt Z> F (81) UT h 7 >X (2) ©&fft#8i <2c)«T!tH7JSE 

Musings (6) ©MtK^njE v OXJT <D^mm^ v Fn t l x&m it v>. bp-£ > 

0 2 2 fcl^-rHiS©^-?^ h^>7>(2)©2^#^(2b)©«ffi^Jt^JT^m 
JBE*«W»#*(2c)fc58*-r*fc86» K»#3»(2c)flifc**-r*]tt«E«BEV IN H:2 
*««(2b)ffifc;5g^-r«>iaflEtH*«JBEV ODT fc:lt«-r*. l&^T, 2##8H 
(2b)^©lfti«ffi*«JEV oin: ©^Yb^*«»#»(2c)l!lT4ftm-e#*©*T?. ffi* 
«ffi^ffilaI?S(7)S:^ 7 ^ h*7 r 7(14)*s^St5feO, 2^#I©lHliS^ : £®BS 

[2] MSB©£-^J£©J£t8-ett, h7>7(2)©l*ti(2a)X«MOS-FET 
(3) til^lCfglMlSl (9) ^illT h 7 >X (2) © 1 (2a) XteM O 

. S -F E T (3) fc«EtlS««E I D £ A«JEXteIE«JBE £ LT^Hlt^fi^ b fc 

0 2 3{C^-rJ;^{Ch^>X(2)©l^#^(2a)M©KlEl!i&lC^n^«gSEI D 
£#«TrS#»E=£©£ bTOt^aiSf (92) i£ft5t>^MOS-F E T (9 

i) &x-f -y^>^^^ vxmmv. **Mfem*HP(92) fcSEns*«E£*«MfctH 
mv, tMHfcMos-FET(3) © f w >- v-x*ir?Rgmffiv DS © 2 me 

OS/MBE^TMO S-F E T (3) *^->t>$t§f i^^tfc^ D7Uy 
y7P>y7"(50)^3^±it^J(C^b, gftf^MOS-FET(3)©HW 
X^MJEVus© 3 Hll»©l/h«JEMOS-FET(3) — 
>2t->£-t2-Tfc£V>. £©»£-&, @tf f^flCMO S-F E T (3) hS^lC 

[4] 01 6l:ST*lofil:o^T%I^Si:, &2f&M(26k ttffitt 

tti^n>/tl/-^(27)RtKD7 U ^y7D^7 p (28)^^fTbX3^±^^, S£ 
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[5] mz. m2 4^tj;5^ m 1 6 \z^-rmmmm(omm^y^^^y^ 

IDC-DC3>;Wl:gl9 \Z7*?mm<D : mWi<D-#h&%i&®&tt\) £#h& 

77<A-/^SDC-DC3 > A*-^ MOS-F ET (.3) (D^-yMffl^lZ by 

>x (2) (Dmmmmac) izmttTz u >*c>>fnmzzi omos-fet(3)oi^ 

S^OD7'J -/y7P^^(28. 63)©#tB^«^V L]D1 . (i2 5 (D)Rtf 

(E) K05k) ^JCliS^mJE(H) V^)V<D £ h A*fctBt§JS& (41) C=tOM 

^nfe*lO©^/jN«ffi^TMOS-FET(3)*^->^->^i±, — 7jK:»7j<Z> 
D7U y^yuy^m. 63)(D#ffi73{§^-V LD1 , V^ 2 ;Wn^*U&^ltflE(L)l/ 
^UK iSV^ffi(H) U^)V<D £: &\Zt$ b A^ffi[US&(41) \Z& Dtfcffi^tlfc 2 01 
0*/ME^TMO S-F ET (3) & >$t, 3K7j(DD:7 >J >y^7n>^ 

(28, esXD'&mTjif-^VLm, v LD2 ^tc{£VimjE(D i/<;i/0tfi:# hA*&m 

[Hgg (41) \Z <fc 0 $ tlfc 3 HI a ©*/hmjE^l?M O S - F E T (3) £ ^ - y y 
£1*£#hAX^y :7WPleJS& (42) i^016 ^^-r^©^©®I^IiISS (8) 
ft\zm.ftfc%<D-C$>2>„ 4 lC^-r^hAX^^-7*^J®lHli^(42)^ ifi^JfcS 
i^^nfem 1 ~Ht 3©D7'J y7*7 0 y :/(50, 51, 54) i:, il©D7'J y ^7 a 
V -f (50) (Z)ffl?J«-*§-V DF1 £— 7j ©D "7 U y 7*70y7 (28) ©tti^M V^t© 
ISiS^M-^VADi^m^-r^^l <DAND^-h(52)i:, ^2©D7'Jy77n 
y-7*(51)CDffi*^V DF2 <h«377<DD:7U y7'7D77'(63)©tli^^V IJD2 t0 
^Itfl^V^^aj^t-Sf 2 OAND^- h (55) /^;W^»*»(22) ©A 
;VX«^V 4 £|fl 3©D7'J y ^7 O y y (54) ©tH^J«-^V DFS i:m 1 Rtfjg 2 <D 
AND$*-M52. teXDWiWrnm^V^, V^iKDWiWmm^VoB&MljT&O 
R'Jr- M53)£#>£>J|?ifj££ftS. mt>. M2 4\Z7K-?tfbAZ>3ry7fflm\E\&(4: 
2)«, H 2 5 (D)Rtf (E) Kwt i 3 l:^©D 7 U 9 

7°7D^7 a (28, 63)^^,iS^«JEE(H)lx^;i/©l±i7Jfi^V Lr)1 , V^mtl SJlS 
©T. SlR^2CDAND^-h(52, 55)^e>£ii7J$n?>^S^«-^V A]D1 , V A 



D2 
F2 
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,^tl^tlf lR^f 2©D7'J yZf7Uy7(5Q. 51) O^-m^fi^VjoFx. V D 
Ifc^T, OR^-h(53)*^iBJVi«E(H)^;i/©#^ 

oiy $?ichj8 LTta^j £ mMft~mi%ikffimz# h A^mtuus (41) 

\z J; DttB^nfciD©I/MEMO S-F E T (3) £^->*->£U3 £ £ 

D71J >^7D-); 7^(28, 63)^e.^n^tl<SVi«JE(L) V^)V. M^M&ODU 
^;KDm?J«^V Lm , V LD2 ^m*$n^OT?, fgl (DAND>r"-M52)^&tti 

-77Uy7(S\)fr*>Um2 5 (C)tC^T#hA^tBHISS(41)©tti^«-^V BD <D2 
^©m^MV^^^U, f 2©ANDy-h(55)©iiIII«^V^ 2 m 

^Di- r /Wttai*^n5. ^ntcckt)> igii#m»hAi&aiiEig&(4i) 

IZ£ O^ffi^tlfe 2 ®S (D*/hmBE^-eMO S-F E T (3) >*>£*5 £ 

<hJ^£5. JEK^ Mi&Jl^B^ 02 5 (D)&tf (E)fc^-r<fc3Kl3X7jtf>D:7 
U ^770^^(28, 63)^e>^^«ffi(L)l/^;K^ffi^^V LD1 , V^^tii*^ 

n§©-e, ^iri;! 2©ANDy-h(52, 55)^ e> mil z n&mm^m^v 

V^^C^V^JECDlx^jl/t^-S. -7j, !3 0D7 , J7 7'7a>y7'(54) 
)5^tj;i2 5 (C){C^t-^hA^miHl!^(41)©m*^V KD CD3llIg©^T^ 

Dx-/i?^^bTiSVi«ffi(H)i/^;w^T*±#-r^m^A o ;i'X^<Dm*m-^v 

DF3 ^fg£-r5©-e> ORy-h(53)^&S^«JE(H)k^;KD^/t;PX^O 

im*n«^v OR >^ h Armings (4D <Dm*m^ v bd <d 3 m a ©3£tbT# o x>y 
^n^itai^^nso ^n^cfco, Armings (41)^^0 
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£ tilt 3 tU 1 ©*/h*JEj£T?M O S - F E T (3) * ^ - > $ i*5 d £ 
Lfc^T> ^2 4l:jSt*«©»» , P , bB 1 6fc7R-r£i;!i©JBSB£H«l 
fc, M#fcRtf*«Aflf»fc*V>TH2 5(B)C^tck5CMOS-FET(3) 

©y- h«^icft#*n*K»fli"9v c ©58tiiiifejk3^*n-6n»fe* 2o©w 

afc»TH£T-rs©T?> MO S-F E T (8)©«»«#V G ©fRMRJB«»feJ: 0««f 

lT3«lK±R^5t*fc» D7U y ^7Py:/(50)£4«&±ia^Jfc8M*bT» 
Kft«#V G ©588l««[i!k&lift : «f©Slllfc^UT-€-tl"6naJ&:* 3 ggi&±© 

[63 tWrB©ft*16©»iRT?tt» MOS-FETWO^MMfc^SIM&fl'B'J 
^TMOS-'FET(3)5t>t§iW»^ (RCC^i) 

[7] j€ki, mm^yy-i /ty^iDc-DC3>A'- ^khbj£s*v?\ 

©7 * «7— HfflD C - D C 3 >/t-^^lSD C - D C n >/\*-^#©{&©X 



(PHSf) 1>;-M/t-Vt;^>t!a-^ll©/Mlf™©AC7^ 



WO 2004/023634 PCT/JP2003/009578 

38 



WO 2004/023634 PCT/JP2003/009578 

39 

m & © m m 



■ms-T.'i yT-yt/m^t. mm h ^ >x<d i ^rnxumm^ y^>?fmT\z 
ESfEai^*jBE^^-r -g»m*s^m0ss«h> t&feitiiSEm^mffi^BS— 

•5«^jt^©t, mmx^ y^>?m^<D*>frz*y^(Dmr)&xmzmm 
y^>#mT<DMmn^ztt^n&wmmmm^<DjLy i?&&uiT&x.y 

<D£z\zmmmmm^<DftMmwi$k&i&Tts&, mmM^mM^m^mijm^ 
mm&2<Dmj£u^)i'<Dh&izMmmmm^o&Mmm&*Mm2^zmMfflw 

&£&\zMmmmfem^m<D&mm^<Dnme-?m^W)T&jjfo£m-' <djj 
mizmmmm^m^(D^mn&(Du^)^^T^^^tm$^mmmm^<D 
mt^^<Dmm^-^m^mT^^tit.m(D^mizmu^thm^(Dm&u^ 

;l/^^M-r^«JEl/^«H^^W-r^»^ 1 X«2 \ZUWL<OTs^( y^># 
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>$t§#hm^ yfiw^is; t fewr*»*3H 1 ~ 3 ©rana* 1 ^kie^© 

■tf-ztizmmm 1 <Dmmu^;v<Dmt}m^iz& x>. mmmmm^r(Dmmmm^ 
^n^nmt£%m&<DmfeWiiT*mT2i£z>m-£m i~5 ©^n^ 1 mizmmox 

©£#, m2mmm^<D&MmM& 0 'fe-t-^^MSiTr-^F^fc^HuiBX'f v 

9 . MSBm^mMic^$nB.os»^p^MiB®ii8fiHiK^»ffl**&^ 

mmt. mmmmm\zmmznR^m&ftmm&&mmirzB.ffinj£&ititiir2> 
ffim&m^mm&t zmz-tcmiftm 1 ~ 8 ©itjn* 1 gticfenc©^ y^><?m 

1 0. HufBifi^mi!i{c^$nE.^MfBM®lsI^fcgKlbffl*^^^T^^» 
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fc<t vtkm-tzmxm i ~ i o own** i ^i-iB^^x-f v ?->z?nMmWo 
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